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problem is complicated by the strong winds, the copious 
precipitation, and the ascending currents, which affect the 
results in ways which no physicist has yet been able to 
explain. 

The problem of the weather would be immensely simpli¬ 
fied if it could be explained, first, how it is that air highly 
heated and approximately saturated with aqueous vapour 
comes to overspread a definite well-marked region, usually 
a very extensive one, while the atmosphere over con¬ 
tiguous regions remains relatively cold and dry ; and, 
secondly, how the low 7 temperature which is so character¬ 
istic a feature of anticyclones and of the rear of cyclones 
has its origin. The complete changes which weather- 
maps show us to take place in these respects over 
enormous tracts of the earth’s surface within even such 
brief spaces of time as twenty-four hours, point to volumes 
and velocities of translation of masses of air through the 
upper currents which meteorologists have yet scarcely 
taken cognisance of. Prof. Loomis’s paper is a well- 
worked-out and valuable contribution towards the solution 
of this all-important practical problem. 


THE GAME OF LOGIC. 

The Game 0/ Logic. By Lewis Carroll. (London: Mac¬ 
millan and Co., 1887.) 

R. “ LEWIS CARROLL’S ” new book has both the 
merit and the sterilitywhich might be expected from 
a fresh and rather independent system of diagrammatic 
or visual logic. That is to say, it is ingenious and closely 
worked out, but cannot be said to advance either our 
theoretic knowledge of reasoning processes or the more 
practical craft of dealing with assertions and arguments 
as found in ordinary life. Perhaps so trying a standard 
ought not in fairness to be applied to the work before us, 
which is intended—so the preface and the title hint—to 
amuse those who would otherwise play with some less 
instructive puzzle. But it is because it seems unlikely 
that “ The Game of Logic ” will be patiently studied as a 
game, or would reward such patience by providing “ an 
endless source of amusement,” that one is inclined to 
consider it rather as a contribution to visual logic than to 
any other form of literature. 

Technically speaking, th.e propositions contemplated 
are “extensive” and “existential.” That is to say, all 
assertions are supposed to be concerned with things as 
members of classes, and to be translatable into the form 
“ Of the class u tr there are none (or 1 some ’) which are 
uy” ; so that, for example, “ I feel much better ” becomes 
(pp. 50, 70, and 9) “ Of the class of persons who are I, 
there are none who do not feel much better, and there are 
some who do ” ; and “ There is no one in the house but 
John” becomes “Of the class of persons who are not 
John, none are in the house.” Of course these are here 
chosen as examples of difficulty in translation : a great 
many propositions can be much more naturally treated as 
expressing class-relations. 

Every assertion is thus supposed to perform two 
functions : it provides a certain number of labelled com¬ 
partments, and it tells us that one or more of these is 
either empty or “ occupied.” If, for example, we regard 
a given proposition as containing only tw 7 o terms, .rand y, 
the compartments provided are four in number : x y, 


x non-y , non-x y, and non-x non-y. (Mr. Lewis Carroll 
however adopts Mr. Maccoll’s neater notation for the 
negative terms.) And if two such propositions have 
one term in common—say, if the first speaks of x and m , 
and the second of y and m —the two can be taken together 
as one complex assertion providing eight compartments, 
and giving, under certain conditions, more information 
about r and y than is to be found in either proposition 
when taken singly. 

As regards the division of the universe into compart¬ 
ments, there is little to distinguish Mr. Lewis Carroll’s 
system from others which, like Boole’s or Jevons’, make 
use of a similar framework ; and nothing to distinguish 
it“from Mr. Venn’s, except the form of picture employed. 
But the special features consist in (1) making all affirma¬ 
tive propositions assume the real existence of the subject, 
and (2) providing for the expression of certain forms of 
proposition which are usually found difficult to put into 
diagrams. For example, by means of the restricted sense 
given to the assertion that a compartment is occupied\ the 
“ particular ” proposition, which often causes trouble, be¬ 
comes easily expressed. In Mr. Venn’s scheme, proposi¬ 
tions either tell us that a compartment is empty or else 
tell us nothing about it, whereas here the information 
that a compartment is occupied (meaning merely “ not 
empty ”) can also be distinctly given ; so that to mark the 
compartment xy as “ occupied ” expresses “ some x ar ey ” 
and “ some y are jr ” together. Again, “ some x exist,” “ no 
x exist,” and “ only some ur are y” are readily and neatly 
represented ; and a distinction, due to the assumption of 
real existence, is drawn between “ all x are y ” and “ no .r 
are non-y? and similarly between “ no .r are y ” and 
“ all x are non-y.” 

The author is in one or two instances not quite fair to 
the more old-fashioned logicians. It is not the case, as 
stated on p. 30, that those who regard the universal nega¬ 
tive as asserting incompatibility of attributes would there¬ 
fore regard the assertion “No policemen are eight feet 
high ” as false. They might rather be inclined to consider 
any such a priori treatment of it as a case of petitio 
prmcipii , since, if the assertion be supposed to intend 
giving information at all, the question whether or no the 
attributes are compatible is supposed to be at issue. 
Again, there are probably few logicians in existence w 7 ho 
would simply turn away with scorn from the premises 
given on p. 35. Even the more pedantic would rather 
suggest that a very slight verbal alteration performed on 
the minor premise by recognised processes (conversion 
and obversion) would give a legitimate syllogism in 
celarent. But no doubt Mr. Lewis Carroll’s method deals 
with such premises more directly. 

It is held by some who ought to know, that logic might 
be taught at a much earlier age than is now the fashion ; 
and possibly the book should be regarded as an attempt 
to make a beginning in this direction. If so, the advant¬ 
ages and disadvantages of the scheme seem about evenly 
balanced. Certainly the diagram is simple to draw, full 
in its information, and easily read; but these good 
qualities are gained at some expense. The difficulty of 
forcing all assertions into the forms of class-inclusion is 
not indeed peculiar to Mr. Lewis Carroll’s system ; but 
the assumption of the real existence of the subject leads, 
in certain cases, to additional troubles of interpretation. 
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For example, the whole range of hypothetical and abstract 
assertions would require to undergo some preliminary 
torture : wherever a sentence intends to assert that one 
fact conditions another, without expressing an opinion as 
to the actual fulfilment of the condition, vve should have 
to contraposit the sentence and restrict it to the negative 
form. Thus “ policemen seven feet high would attract a 
crowd” seems to require reading: “Things that would 
fail to attract a crowd are not policemen seven feet high ” 
—a form which most children would think unnatural. 
Indirectly the child might learn, by this system as well as 
by any other, that the real difficulty of avoiding logical 
blunders lies more in translating ordinary language into 
carefully-defined symbols, than in the operations after¬ 
wards performed by merely mechanical rules. But 
teachers who desire rather to show by diagrams the direct 
binding force of deductive reasoning would do well to 
select for illustration those propositions which can be 
most simply and naturally regarded as expressing the 
“ extensive ” comparison of classes. It is only fair to Mr. 
Lewis Carroll to add that the examples he provides for 
exercise will not perhaps do more to keep alive the notion 
that logic is trivial than many of those that are given in 
perfectly sober text-books. As things are, the junior 
student seems, not unnaturally, to believe that the safest 
plan of answering logical conundrums is to find out the 
most ingenious and roundabout way of avoiding the 
answer that would be dictated by common-sense. It is 
worth considering whether the correction of this tendency 
is not a more pressing need in the teaching of elementary 
logic than even the best new variations on the old sur¬ 
prise of finding that absurdity in matter is no bar to 
legitimacy in form. Alfred Sidgwick. 


OUR BOOK SHELF. 

Nitrate of Soda: its Importance and Use as a Manure. 
A Prize Essay. By A. Stutzer, Ph.D., re-written and 
edited by P. Wagner, Ph.D. (London: Whittaker and 
Co., 1887.) 

In the spring of 1885 a committee of South American 
nitrate of soda manufacturers offered a prize for the best 
popular essay on the above subject. The judges were 
Profs. Grandeau (France), Adolf Mayer (Holland), Peter- 
mann (Belgium), Thoms (Russia), P. Wagner (Germany), 
and Mr. Warington (England). The prize was divided 
between two of the competitors, Dr. A. Stutzer, President 
of the Bonn Agricultural Experiment Station, and Prof. 
Adolphe Damseaux, of Gembloux. 

The book now presented embodies the main points of 
Dr. Stutzeffs essay, combined with the views expressed by 
the committee of judges, and important matter contained 
in the second prize essay. The subject is divided into 
two parts, in the first of which theoretical questions as to 
the advantages to be derived from the use of nitrate of 
soda are ably and thoroughly sifted, and the error of many 
popular prejudices is exposed. The important question 
of the impoverishment of the soil is carefully discussed, 
and the conclusion arrived at that it causes an increased 
.consumption of nutrient substances only in proportion to 
the increase of crop, and does not increase the percentage 
of potash and phosphoric acid in the crop, and even that 
a larger crop is produced with proportionally smaller use 
of the two latter materials. It is also shown that, although 
nitrate of soda does caus.e a large increase of straw, yet 
it quite as certainly causes an increase in the quantity of 
grain. 


The second portion of the book contains very clear 
instructions for the use of nitrate of soda with various 
crops, and will prove a capital practical guide for farmers. 

A. E. T. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he under¬ 
take to return, or to correspond with the writers of, 
rejected manuscripts. No notice is taken of anonymous 
com m un ications. 

[The Editor urgently requests correspondents to keep their 
letters as short as possible. The pressure on his space 
is so great that it is impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts.~\ 

Units of Weight, Mass, and Force. 

In a letter to Nature, dated March 29, 1 stated that we have 
“no names for units of velocity, acceleration, impulse, momentum, 
&c.” This cannot be said now, Through the kindness of Messrs. 
Macmillan and Co., I have, this morning, received a copy of 
“ Dynamics for Beginners, ’ by the Rev. J. B. Lock, M.A. In 
this book the units of velocity and of acceleration are named 
a velo, and a celo, respectively. Other units also have received 
names, “ the use of which ” (as the author justly observes) “ will 
be found to simplify considerably the language of the subject.” 
The preface to this book is dated April 1887. 

Bardsea, April 23. Edward Geoghegan. 


Earthquake in the Western Riviera. 

An interesting fact in connexion with the late disastrous 
earthquake which did such damage along the Western Riviera 
of Liguria on the morning of February 23 last, and with which I 
only lately became acquainted through my friend Dr. Bellotti, of 
Milan, who was at Nice at the time, is that during the days im¬ 
mediately following the catastrophe quite a large number of 
deep-sea fish were taken dead or half dead in shallow water or 
found stranded on the beach. This happened more especially in 
the immediate neighbourhood of Nice, whose sea, as that of 
Messina, has long been well-known for its richness in deep-sea 
fish. 

I have since taken the pains to inquire more fully into the sub¬ 
ject, which has a very special interest for me, and through Gal freres 
I have learnt that the following species were taken : Alepo- 
cephalus rostratus (mostly dead and floating), numerous ; Poma- 
tomus telescopium, several; Tetragonurus cuvieri, one speci¬ 
men ; Dentex macrophthalmus, many; Scopelus elongatus, 
several; Scopelus humboldti , several; Spinax niger , abundant. 

Alepocephalus rostratus is a typical deep-sea form, only found 
as yet, and rarely, during the summer along the Western 
Riviera by deep-sea liners. 

Several of the fish above mentioned are in my possession. 

Firenze, April 20. Henry H. Giglioli. 


The Boiling-Point and Pressure. 

A VERY convenient lecture experiment to show that the boil¬ 
ing-point of liquids is lowered by diminishing the pressure of the 
surrounding medium, may be made with one of Ducretet s carbon- 
dioxide tubes. The lower part of the tube contains the C 0 2 in 
the liquid condition, while the upper part is, of course, filled 
with the same body in the gaseous state. By subjecting this 
upper half of the tube to a jet of ether spray, the pressure of the 
inclosed gas will gradually diminish, and after a few seconds the 
liquid below will enter into brisk ebullition. 

The experiment is readily adaptable for projection on a 
screen. M. F. O’Reilly. 

St. Joseph’s College, Clapham. 


A Sparrow chasing Pigeons. 

Mr. J. Jenner Weir (Nature, vol. xxxv. p. 584) says that 
he has never observed a sparrow to chase a pigeon except when 
on the wing. 1 wish to say that I have frequently witnessed the 
occurrence, having kept pigeons for a number of years. I have 
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